United States Government Specification    435
Defective cement usually results from imperfect manufacture,
not from faulty composition. Cement made from very finely
ground material, thoroughly mixed and properly burned, may be
perfectly sound when containing more than the usual quantity
of lime, while a cement low in lime may be entirely unsound, due
to careless manufacture.
The analysis of a cement will show the uniformity in composi-
tion of the product from individual mills, but will furnish little or
no indication of the quality of the material. Occasional analysis
should, however, be made for record, and to determine the quantity
of sulphuric anhydride and magnesia present.
The ground clinker, as it comes from the mill, is usually quick
setting, which requires correction. This is usually accomplished
by the addition of a small quantity of more or less hydrated
calcium sulphate, either gypsum or plaster of Paris. Experience
and practice have shown that an addition of 3 per cent, or less is
sufficient for the purpose.
Three per cent, of calcium sulphate (CaSO4) contains about
175 Per cent, sulphuric anhydride (S03), and as this has been
considered the maximum quantity necessary to control time of
set, the specification limits the SO3 content to 1*75 per cent.
The specification prohibits the addition of any material subse-
quent to calcination, except the 3 per cent, of calcium sulphate
permitted to regulate time of set. Other additions may be
difficult or impossible to detect even by a careful mill inspection
during the process of manufacture, but as the normal adulterant
would be ground raw material, an excess of "insoluble residue"
would reveal the addition of siliceous material, and an excess
in c<loss on ignition" would point to the addition of calcareous
material, when either is added in sufficient quantity to make the
adulteration profitable.
The effect of relatively small quantities of magnesia (MgO) in
normal Portland Cement, while still under investigation, can be
considered harmless. Earlier investigators believed that as mag-
nesia had a slower rate of hydration than lime, the hydration of
any free magnesia (MgO) present would occur after the cement
had set, and cause disintegration.
The effect of magnesia was considered especially injurious
when the cement was exposed to the action of sea water. More
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